09)B*B4Mffi* (JP) <12) & H 4# fj= ^ ^ (A) (ll)#SFflttH&HS# 

tt WW -17917 

(43)^iSB ^7^(1995) 1H20B 



(51)IntCL 8 
C0 7C 69/75 

67/08 
C 0 7 D 303/40 
C 0 8 G 59/02 

59/32 



NGZ 
NHP 



9279 -4H 



F I 



^ft* »3fS»<&8c40 FD t£20H) ®HKfciK< 



(21)fflK#*§- 


$#K¥3 -296571 


(71)ffllRA 


390035655 








ZL=l*> • #-/t-f H ■ dr5*;l/X ■ T> 


(22)ifJ«B 


¥j£ 3 ¥(1991) 10£ 17 B 




H ■ rf=?7sr>( ■ * f > 
















UNION CARBIDE CHEMI 








CALS AND PLASTICS C 








OMPANY INCORPORATED 








7;*Uv&^*ffl068173*5V:&s» WN*' 








>;tU— , 3}-— /H* • U yz?/VJ — • D— 








F39 
























— — ±>/t— 1 #y^X355 






(74)fSSA 





(54) [&S>i®=frfc] =BflK?«fttffc^&Ztt-0fllW(£ 



(57) imm mmm) 

im&X & (i) ©sfa^H-ffflEtt^fiafpft^Ratr 

Ri .. -Ra 



Rao. .Ri9 / R e\I 1| 



r tt 



0) 



R 2S 



Ria /» 

o R^ jus 



a.. 



Rib Ri* 

ST-fc5) 



(2) 



7-17917 



1 ] ft* : 



* [ft 11 



R20^ Rl9 
X CT C-R 2 6 



C-Raa 





O ..... 
II \ 
C-0-CH 2 -C 



Rio R11 

I 8 - C Rl2 



17 \ 

16 



R- 



1 s 



C ^13 

/ \ 

Rl6 Rl-4 



[SMfl2] R. ~R* 4«H-Cfcott)*4ot^ 

r/w^^x-cfe 5 . ft** 1 ie«©hw w&tm nft£" 



R 6 , Re ~Rh .StfRie ~R» #*#-Cfc5» If** 
[ft**6] R 3 2ltJfRii-#^f-A^?*>5, ft**5 

[ff**7] r« Rt^Ru #^f-/u-r*>a, fff**5 

[ff**8] R, ~R» tt#SUffi«t 
[W**3] R 3 RtfRu tfM^T-fc*) £oR, , ©HfHtt^FSSftft-S^ 

R 2 % R* ~Ru MRu -R, #*JH-e*5, §»** [11**9] ft** 1 B»©=«ltt^«WIS««© 

lEfS^H'gl&ttWftft^*. 30 ***^l2W»#*»bi*S, 

[ft**4] R, WR« iMf^ffc^lloR, ~ [ft 2] 

R 3 N R 5 ~R I2 XtJtRM ~R» tffomX'hZ, If*** 

Ri. R2 




^C-R 2 5 

R 22 C 

R23 ^24 



R / 

Re R5 



Rio R11 




[»*S10] R. ~R» efeot^ot 50 "K^S:fi-rS«*«U<tt*««T^/V*b<f±^ 



(3) 



7 9 17 



#*v-Rft£tl. 

i , R* „ R« ~Ru RtFRu — R« ^7k^T*fe5^ If 

2] R« SU'Ria iMf;K**)loR, 

— R 3 „ Rs ~Ru RXfR,* — R* ^7k^T?fe5, If* 

js 9 imo)^m&mn^^'y Kftim 

[ff*«l 3] Rt St^Ris dMf 1 /VT*fe'? JLoR, 

— R 6 „ R« ~Rh S.T/R.6 — R» ii*3gXH^^"C 

[SII&614] R 3 HT/Rn dV^-CfcS. »#JS 
[fflfcfc* 1 5] R, WRu jJSy^-CfeS, lf*Jl 
[»JfcKl6] Ri ~R» i 5 **T'fcS, »**9SE 

( a ) 1-159 9 a*%^f**JS 9 E*<B =*&fiBi4Iiat 

^jK^tv' Kft-a-#> 

(b) 0~7 5li%(D#i 

( c ) o~95 -nBeaB«*t#*'> k 

(d) 0-5 ofi4%^/^^^^1-Hgffi§l^^^ 

(e) 0-6 0M*%©3K1» ^ 

(f) 0~3fi*%©fi4$£, Etft 

(g) MfcLT©*iH8H»»tf (Xtt) 

[M*S18] (f) #0. 0 5~3li%t*fc 

5, ff*^l 7 

[|R#K 1 9 ] HKf£teB!St5£^#^> Kft£-fe#& 

[ft 3] 

H H 
O H H 

,C-0-CH 2 -CT 



10 



20 



30 



40 



H H 

H \/ „ 

^c-o-cH 2 -r ^c' 



H 



^ d ^ ^r-£> 5 , if *f i 7 sett<o&&4fe. 

2 2] # y vv*s*S*^ W ^IfcT?*i83f 

[11*12 3] #y*^n7^ 
**Sft3 0 0~iKl2 0 0 0-TNte3, »*«2 lXf±2 2 

[|f*^2 4] 

( a ) 1-^99 a*%<Dff 9 IBfcC H^fiBttJIlIt 
Sfcx#*->Kft£* 

( b ) o~95 mm%<d -'gmmnm.^^ ■*> k 

( c ) o~5 oa»%©^-/^#^v'fiiffiii^^^ 

(d) o — 6 oa4%©7Ky ^ 

( e ) 0 . 0 5-10 fi*%<D^-= £ 

(f) 0-&3 5fi*%^/T* y hXfi^fi 

ttr^yw-K t^i; (g) K«<bLT©#sstt 

&-&tf\ ft££ft1±M£f*lfiSc^ 0 

[fft&9 2 5] (e) #0. 10~5li%t& 

5, ft#3S2 4lE*<Offlfi)t«>. 

[it im 2 e i =wBtt«aistt#**> wis**** 

[ft 4] 

H H 
° H . C H 

ii \ x« S. /" 

-o-cn 2 -c c( 

H H 




SI J-H 



H H 

o H N y / u 

H / C >N C / C \ H 



[ 8f 2 7 ] ~ IT tlttJBiR^x * ^ 5/ K# 3 , 4 - 

[»*« 2 8] # y /VASjH y * T'n y ? Y VjK P 

[if *5[ 29] # y ^— y^as* y ■ 7vujK y ^ 

T*fe 5 , ft 2 7 

[If 3 0 ] »*3fi 1 7 Xtt 2 4 GttOlBjMbA^ 



[»#S3 1] 



(4) 
* * 



7-17917 



lit 5] 



R20^ Rl9 
R21. >C. /R26 

XT C-C = 0 



R 2 2 X ^ C C^ Xr2S 

R23 R24 

lite] 

Ri R2 



hoch2-c 



r °4 I 



IV 



Re R5 



aw 

Ifl2 7] 



RlS^ 
HOCH2-C 



Rio / Rl1 



-4. 1 



V 



10 



20 



"C^ R13 

/ v 

Rib R14 

X\i 1 ~»8fl©jR*J!R^ Sr^-t"Sllift«L< <i#g& 

f»*« l E*0>H*«tt*iSRHIS*«. 

[1***3 2] Rs IkTfRa A^f;l/T'fe01oR 
, , R 2 , Ri ~Ru S-T^Ru ~Ra #7kSf-Cfc5, If 

*Jf 3 1 BttoHfclfettiFIMWfrfr*. 
[ft*^3 3] R< MRa^MfyK'fe'JloR, 

~R 3 , R s ~R« £.tfRu — R* fr-fcM-QfoZ>. IS* 

9 3 1 wM^E.w^^mmt^m. 

[»#13 4] R. ~R* 3, »*S3 1 

[»*« 3 5 ] W*« 3 1 E«©fc£-fcrouK* S/flS 40 

[ft*® 3 6] ^Rt5»il*«Sr (a) Mjft 

CD#ST-C1 0 0 — 3 0 0°Ctf>?SgtC:jol,v-c2~7 21$ 
(b) ftbix;fc£fi£tt$r*fcJ:5ifc*K S£ 

(c) #bHfc^®^5~9 ot:roa«ic*5v^-cK 
AdMiSlS**, *U"C (d) ^fn, SUSJttr (Xtt) 

[M*«3 7] 4dc*S: (a) ^XI±^Zg#fe^ 50 



tjgffs-fr, (b) (xtt) sttr^ 

536 fgftO^fe, 

[»*« 3 8 ] mm&mmm-mx*h z> , mm 3 e 
eft©**. 

[fff*3i3 9] fm&*?9^®M-®-z&Z>* if* 

53 6|E*W>#ifc 0 

[if ** 4 0 ] wtftM&mmmx'h 5 , it** 3 e is 

[0 0 0 1] 

SlfsttTV^i 3, 4-J.jR*^^n^dF-^>'*/U3j? 
^3, 4-3i*^v'v'^D^v'/V^^/Vf±A^ i ^ 

ftINj&ttfi##iJltfc© 4 i# * r h legs b , 3^ ftRJCtt 
tt«Jtf , <!!) 2 fi<OflS«^#* v- KSRt5 i 

{4*H#f ! FfU 8 1 4 361*, ^14 8 1 8 7 7 6 
*, |^g4 8 7 4 7 9 8fMf3f 4 8 9 2 8 9 

SSfiMfcttttftK. *5 it 5 WfflteteJLft £ ftT v ^ftv \ 

[0002] t&&imfc&m&%>Rx}t&L<D'^ yv? 

fttt»:ft£ixfc*fi$r]&9&ofc!>, *bft5»5fi»ff 

(■>~t<D\c&mt $ti5^* s «t t>^ftv^©T?, i 9 

g^±<D?iJ/g^t7cb-ro^-eft<, *9Jft 

31 bTTkSS ^ i ^ 5 «fc 5 H A 9 iitr r 
^:^51^t^ifft| / ^^75T^ aHtfiMfctfldlCO. afiWfc 

Ht, r. i ft < mm%.WTx*mA*mk£ 

[0 0 0 3] 



(5) 



six-c^s. «*.ff#B#n : fB2 85740 2 

1., 2, 3-^*1/ hy^-— /K M^n— /iM* 

> x i, 1, 1- hy^fc- i, i, 1- 

l-7!);^->-2, 4, 6- MM ^n— yWO-g 

1-7x^/0/^-1, 2, 3-m;^-— ju y 

1, 4-^vyt°7V-3, 5, 7 - MJ ah— <$<D 
±54hytKn* ^>vtW&Mmc^m i3-^n 10 

i^-XbLt 1 , 1, 1- MM^n— ^DXyf 
y* (3, 4-^^v^>^n-^^rf->'*^#^r^U— 
h) RTM, 2, 3-^o/^hyt-^F!J^ (3, 

fc b y Y*ftmxc&\ t *x&nrwm.bmz.mj& 

^ *b ©«3&#ScttfS**« 1> £ JX"C ^ ft Ir \, 

[0 0 0 4] 

vvuX £ k K o # -y;um t Kfc £ -fr 5 i: 
©la^frfci oT h y ^>±jm)t:Ml&2itZ r £ i 

o-c£j*s*l5. hy^vfk-a-^n, aw, -ri/*\ ~> 

-7> LT^fflftfliSx^tf^v' Kfls£ 30 

h\ if y */&fisx&*t*s h\ #y*- /k sKy^sKv* 



#H¥7- 1 7 9 17 



8 



* & V-J^-T^RXtT? y 1/- h i*JciE-a-L-C, 

ftasE^aap-rs r. £ft< Mmc^xmtLs.^m%: 
m^xm&K&^xzvmmzfflkhmzm&yi&itM 

[0 0 0 5] *3BW©a», 4*9. ~>-7*hXt±& 

-;<— 7°V yh7=^ ; 7* k }*Astc-?x? 

RXMB&WBtoX 5 ftfcHttXttflrf-Wfcfi- ; X^Xfi 
HftflHRfflO-f 7*=>-Tfr- 4*'7l"<X (dual 
-in-place ) i/^XttfifeWft^-ffl^Ofc i6<7»— 7 

*+5j6»f±, o-^*^oj;5ft«^ftS» 
[0 0 0 6] 

[ft 8] 




R12 



R13 



(6) #Hfi¥7-17917 
9 10 

<tti^L<n2{@w^Jii L ^i--5S^b<fi^ * [0007] mmv>E.tmmm^***s\ T tt.&® 

R, R 2 
✓C-O-CHs-C 



R20. R19 / Rs \L 

R21 >^ / o / N^"V 

,/| R s R5 




Rio R11 

Ri \ X / R - 

R 16^ / C X Rl3 
Rl5 Rl4 

(5£<K Rl -r* ftjtufE^il^T-fcS) o ^igSHI : 

[0 0 0 8] **H©Ht«tt^iSftft**tt. ¥#>flf * [ft 1 0 ] 

R20^ Rl9 
R21 ^ C V^ / R 26 

Nr x-c=o 

X J** 

R 2 2 c R^5 

/ \ 

R23 R24 

Ri R2 [0009] *»Mf±#S«>aS«fllK:E^S*tSi £ 

R9 R 3 Sr*0U4v^s, #3S«©ft£*tt, Ri ~R» as** 



R7 X R 4 *#£*r5 

R 6 R 5 [ftl3] 

[ft 1 2 ] 

RlO / Rl1 40 

Ri v >C / r " 



HOCHa-C C 

Ri7 4 J 



v 



Rie^ Xri3 
R15 Ri4 



(7) 



\ 

HOCH 2 - 



H H 

H V/ H 



11 

H H 

- ^° + N 

/ \ H / \ 

H H H H 



I 



#H§¥ 7-17917 



12 



H H H x ^-C^ H 

C C-COOCH2-C C 

> 

[0010] &^-t\ {t^mnm<DTjv=i-jv^t * 1 o»ra©=f titt^oftfli^tt^^i - *. 

H H H H 

\-/ - H \-/ 



X CT X-COOCH2-C CT HOCH 2 -r 

S i-COOH^A I + "4 



HOCHg- 



H H 



'C 



H H 



H H 

H V 

x cr t:-h 



H H 

0 H H 

/c-o-CH 2 -r c 



I 



H H 



C-H 



H /N H 



H H 

0 H v H 

-C-O-CH2-C C 

H C 

H H 



I 



[0 0 1 1] S^cD^FI&fgTVi'^ — 



fc£cofifi£5£VII : 
[ftl 5] 



(8) 



7-1 7 9 17 



13 



14 



R20^ ^,Rl9 

>.^COOH 




R23 R 24 

fr^5fc^5 0 -fk-a-^iVII Sr^i-C-fflv^cS-a-^tt, ft 10 

[0012] *mw<DE.nm&^mai\:£-y>w%k^te 

[ft: 1 6 ] 



H 



H 



"C-CHsOH 
'C^ H 



I i 



• 6 ^-/W— 3 -v'^n^^Mri' — 1 — 9 S— 
[ft 17] 



1 



3- 
4- 
4, 
— /U 
2 - 
6 - 
1 - 
1 - 
3, 
' — As 
4, 

— As 

3- 
6 - 
2, 
V- 1 



vn 



[0 0 13] *»Wo=^l6tt^fia»jb-&»^*Sfifcio 

• 1, 2, 3, 6-fh7tKo7M 
H C ^ H 

1 



H 



•cis-1, 2, 3, 6-rh7t Ko7^it7K 



20 *fa 



2, 3, 6-f h7tKP 
•4-^^-1, 2, 3, 6-rh7tKo7?;vS 



H H 

\ / H 

'C-C^O 



H H 



* fv^- 3 - */9 n-^^f-fe V- 1 - ^ 9 J^As 
t^-J^— 3 — 5/^ u^-^rirV- 1 — } 9 J— A/ 

-J^->V- 3 -i/9 n^^rirV- 1 9 J—)V 
=c^ju- 3 -v-^n^ 3H?V- 1 — ^ 

3-^9 ^rir>^- 1 9 J —As 
3 -v^ a^ar-fe V- l-*9 S —A' 
6 -y^f^- 3- v-^ n^-^r"fe>- 1—^9/ 

6 -v^^vu- 3 -v'^n-^3Mr>'- 1-J9S 

y^zz.jv- 3 -is 9 a^^r±>- 1 —tZJ—fls 
~7 ?L=-)V- 3-i/9 n^^rirV- 1 — ^ 

5 - ^yV- 2 /U— 3 — i/^ d-^arir 

n^ty- l — /V'Jttf 6 3 



30 



H 



i > 



/ \ H 

H H 



5-y^/V-l, 2, 3, 6-f h7tKc7^M 



40 



[0014] fcSSEOflr^ttfc&frfllfcis^'C x h7 
h Kn-^v^wT/vs— fish. ©aSHioTSr^roft^ 

[ft2 0] 



o 
n 

/ C "fi" C \ 
HgC C I s° 
c — c-c 



W ^St^ 3 , 4, 5, 6-7 1 b7t Kb7? 

50 jvm&fcya 



(9) 



1 7 9 17 



15 



16 



[ft2l] 



H-cr x:-c=o 

[ooi5] R^ffi©ttatr±»'S-Ri£k:ffl»r^jx5'b© 

ift ; * *99^WM.fbs MA* 

[0 0 16] £j£f±, #?J1 0 0°C~^3 0 0 < C, ffSL 

< ttiB 1 1 O'C-^ 2 5 cc^as^s^-cnifi-fs * 



[0017] HfclBttlBSt***** K 
[*b2 2] 



CT ^C-H 



0 
ll 



i i- 



H H 



H 




+ 3 CH3COOOH 



O 
II 



MZ-O-CH2-C 



H H 

H \/ H 



H 



I I! 



H 



'C 



H 



H 



H 



3 CH3COOH + 



H H 

H X c/ 

;c ^c-h 



o 

II 

rC-0-CH 2 -C 



H H 

\ / 



\ 



H H 



> 



H 



H 



O 
II 



^C-O-CHj-C 



H H 

H \ c / u 



S 4 



(10) 

17 

[0 0 18] ^©SHtRtJtc#*vK(O^H:» S*# 

*H^ff352 7 16 12 3*, W\W. 2 7 4 5 8 4 7*, 
2 7 5 03 9 5-5§\ H. U — (Lee ) S-tFK. *7 

-f/U (Neville ) © r^rf^XMB'^K^y* (Hand 

book of Epoxy Resins) J {-v ^ n "7 - fc • :/y ? 
(McGraw-Hill Book) f±. 1 9 6 7^} , C. A. *J 
(May ) S.TJ«Y. (Tanaka) <D (fji^dr v-ffiJJa© 

fc^iSi (Epoxy Resins Chemistry and Technology 
) J {-r— =f yf>— (Marcel Dekker ) tt> 1 10 

9 7 3^} 3fcWc:ffi«)XiRClBtft**fCV'5. 

[0019] m^^^^zfn^^-^tM^m^^t 

[0020] =*«tt*«fWl:£»l±. ft 5 °Cffcm~fo 
9 0t©i£S> L<ttftl 0^-6 0°Ctf>£S, 4# 
|C»SL<{±2 0-5 O^Wi^f-fc^T^^v'M'J 

<#Sf-<$>^< "3 igsflaU d;h<£rJt&ft— ££>£J£fi 
r HttKjSft^gf SoSJ6:««l-»*Pi"5 - * «t 0 "C 

[0 0 2 1] WSWCHWHSUBSia***^ 



4#M¥7-1 7 9 17 

18 

4 » afc**jw k&u&z-&zzkK.£<o xmt hxm. 

[0 0 2 2] HftHtHS^JK^r^K-m^A^*^ 

$£tvSo E^*»±ft 1 -ft 1 0 0S*%©='&IEttJS 
m&®, 0* L< fift 1 -ft 5 0fi*% 

[0 0 2 3] »fc*^*fcJ:o-CWbU#5Sfe 

•fb-n-^l^ffi^B^ 31 ^^^ (Novolac 
) zLtfici/ ; t'^yv^^xyu ; >K y ^— ; *~ 

fflic-rsfcfttc/FStt^y^-. ta-AKvji#»t 



(11) 



¥rm¥-7- 1 7 9 17 



19 



20 



[0 0 2 4] **W©Htl6ttfliSIAiJK*^ h'it^m 

R 3 R 2 
R 4 V/ Ri 



% £F£ L< filB3« <0iS 3 0 6 0 » &%CD*T*# 



5 



#S>5 : 
10 0 2 5] 
Nk2 3] 

Rio \,/ 



Iff S *WIStt *° * -> K <DM [c fi , &<o t> cd 
(1) &5£: 

R12 



I J 



C-CH 2 -OOC-C 



C-R 9 



R5 C 

/ \ 
R6 R 7 

1 ~2mo>^mw^t:^-r?>T/^^m. ^ 

VMfcfi-tttt, R 1 ~R 18 ^7k*T*fc-5t©-C*$>5o ±IE 
5 : 

• 3, 4-^^*v">^D^^rf->'*/W#>'@f3 1 4- 

•3, 4-^/K^->-l-^5vW->^a--^lfV;&^#; 
>"®f3, 1 9 u is si, 

R 3 R 2 
R4 R 1 



R18-C 
RI 7 



R13 



/ 



or Ri4 

R 16 R 15 

• 6-^^-3, 4-^-#*ci/is? u^.^ybA'-tf. 

I'll 3, 4-:t#*S'-3->^;l'^n^3f'>7V^?- 

20 

• 3, 4-3i3K^^-5-^5 L yV'>'^n-^^iJ-^/V/K 
>^3, 4-^3K*^-5-^^v-?ei^v7l^^- 
A) . 

ftroSii^ft^tt, 09*.tf#H#W : S&2 8 9 0 1 9 4 

[0 0 2 6] (2) : 
[ft2 4l 

R-"- R 12 
RIO \ / R 13 



C 

R g/ R 7 



C-R 9 



CH 2 0-C0GC0-0CH 2 -C 

Ris 



R 17 



-} 



C 



R 14 



<, R* ~r' 8 l£o^-cfufELfcii 1 9-e&>?, GttJ^-f- 

l^VS; 1, 4 -~st d^^-^V, 1, 3 d^-^ 

f-v, 1, 2-'>^B^ih>^SE(OJ:5 4IgaKS-efc 

R 1 ~R W iS±T*#T?*>91.-3GaS3~6fl©^*Jl 

* v^collS^ *r ao v 5 ^ jK * > K cd 4" fc te, 

tSfeCDtCDdSfcS : 

• iiHe'* (3, 4 - x## v'->^ n ^Jf->yl/^ 



40 



50 



(3, 4-JuK^fv'v'^n^^fv'yM 

^A) 

•T*JV>Wt¥x (3. 4-»i**5'-6->?7l'S'* 
n^dfv-yV^^A) 

• y >-&tr;* (3, 4 -x3K^-»^ D^^f->/M 
^„ tt©»iKc'ffc**tt, wtti*m¥fnm2 7503 

[0 0 2 7] tec9WfflfcflISg5£v^#3 1 v' K(d[4, 2 - 
(3, 4— at3j?^r>'v'^D^^->'^-5 1 5-XfP- 
3, 4-^jK^vO ^^-m-^^-y-^ 

WW* 3 3 1 8 8 2 2-§-fC$ feKKftSnfct CD ; i/^ 
3, 4-3i^^'>v'^n^dr-^>'*^V^3, 4-^ 



(12) 



#M¥7- 1 7 9 17 



21 

jj^v-v^n^ df-y/^^/K T (3, 4 
-zn^dfv'v'^n^vvM^-A-) Xtt^ft b05^-g-f5 

"Cfc<5o 

[0 0 2 8] ajfcftfctt, fiOSttftWWi LT«ttLI. 



22 



S, ir=A**T***ftfc*/*#*^K'?*>-3"C* 

jjOw* / h\ a - tr* >^ y ^ /K # > k, 

[^2 5] 



H 



H H 



<1 



<-CH 2 Q- (CO (CH 2 )50)n-H 



'H 2 



C-CHsO- (CO (CH 2 ) 5 0) n -C-C=CH 2 

O 



H 



BfcA&ftfcPW©***^ ; 7* y^»3, 

Hfc2 6] 



A 
I 



(5£*r\ Ali7K*Xf4^^T'fc2>) OT^yMkRV 

fir ft & ©{fr&tt©«£Wre«£ ii e> ftfc^fll^T 
* y Mbx^^fv' K«r*»f 5 - t &X-£ 5„ IBSISt*/ 
:tzK3r-> HI*, fflV^5IMIStt#**>K«)0-|&B 0* 
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